Synergistic and antagonistic effects on fatty acid composition in the liver mitochondria of rats by thyroidectomy and streptozotocin-administration.
The content of individual fatty acid component in mitochondria of livers from thyroidectomized (Tx) and streptozotocin (STZ)-induced diabetic rats was measured to investigate how different hormones are interrelated to control the amount of a particular fatty acid in mitochondria. The results showed (1) diabetes, in general, affected fatty acid contents more severely than hypothyroidism, regardless of the direction of the changes; (2) Hypothyroidism and diabetes affected antagonistically the contents of C16 species and C18:1, which belong to a de novo synthesis (oleate series). However, the two pathological conditions affected synergistically those of higher unsaturated species, eg. C18:2, C20:3 and C20:4, which belong to a dietary-dependent synthesis (linoleate series). These results strongly indicated that each desaturation site and elongation site is affected in a preferential order by either thyroid hormone or insulin, and that hypothyroidism and diabetes have their effects differently on the process of de novo synthesis and the pathways initiated from an essential fatty acid in mitochondria.